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DEVICE, METHOD, AND COMPUTER PROGRAM PRODUCT FOR 
DISPENSING MEDIA AS PART OF A MEDICAL PROCEDURE 

FIELD OF THE INVENTION 

The present invention relates generally to the dispensing of media used during 
the course of a number of medical procedures. In alternative embodiments, the 
present invention relates to the configuration and control of a dispensing device such 
that clinical personnel may control and/or configure the dispensing device in a more 
efficient manner from, in some cases, a remote location such as a control room or 
other control location that is not co-located with the dispensing device or dispensing 
portions of the dispensing device. The present invention provides a system, method, 
and computer program product that may be integrated into a medical imaging suite 
and in communication with one or more injector systems, a computer network, and/or 
one or more extravasation detection devices so as to allow, for example, the pre- 
configuration of the dispensing device, the pre-loading of the dispensing device with 
one or more media (such as contrast media and/or flushing media), the post- 
dispensing configuration of the dispensing device, and other control and configuration 
functions related to the use of the dispensing device. The embodiments of the present 
invention may also provide, for example, methods for displaying (via a user interface 
in communication with the dispensing device) prompts for user inputs in a variety of 
languages as well as methods for displaying elapsed time information related to the 
dispensing of media by the dispensing device in relation to a medical procedure. 

BACKGROUND OF THE INVENTION 

Medical procedures, such as imaging procedures, often rely on the use of a 

media, such as contrast media, flushing media, or other liquid, solid, and/or gas 

media, that is dispensed and/or injected into the biological structure to be imaged such 

that the procedure provides more detailed information to a radiologist or other 

medical personnel responsible for analyzing the procedure results (such as medical 

imagery). Such medical imaging procedures may include, for instance, angiography, 
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computed tomography (CT), ultrasound and/or NMR/MRL The term "contrast 
media", as employed herein, refers to essentially any suitable type of media, as used 
in the medical arts, that is injected into a patient and, in the context of a medical 
imaging procedure (such as MR, angiography, ultrasound or CT), facilitates in 
5 highlighting selected areas of the patient's body while the patient is being scanned. In 
addition, the term "contrast media", as employed herein, may also refer to other 
diagnostic or therapeutic agents for injection into patients. The term "flushing 
media", as employed herein, refers to essentially any suitable type of medium, such as 
a saline solution, that can be used to flush contrast medium from the tubing of an 

10 infusion system and that is well-suited for flowing through the patient's body so as to 
serve a useful supplementary purpose, such as keeping his/her veins open in 
preparation for another infusion of contrast media. Contrast media is often injected 
into a patient's vasculature prior to the medical imaging procedure by a dispensing 
device, such as a power injector having an electronic controller and/or a user interface 

15 in communication therewith. 

Some dispensing devices include electronic controllers and/or user interfaces 
that are capable of communicating with and/or controlling (in some cases remotely) 
the dispensing device. For example, in some cases, the controller may allow a user to 
remotely control the dispensing device from a control room using, for instance, a user 

20 interface (such as a touch screen or personal computer) that is in communication with 
the controller and/or the dispensing device. 

In addition, in some medical imaging facilities, the dispensing device may be 
in communication with an extravasation detection accessory (EDA) (such as the E-Z- 
EM Extravasation Detection Accessory (EDA®)), or other accessory device capable 

25 of detecting extravasation events in a patient undergoing a medical imaging 

procedure. Such accessories may include, but are note limited to, adhesive electronic 
sensors capable of being adhered to a patient's skin at the contrast media injection site 
(in procedures using a power injector, for example). The EDA may thus be capable 
of detecting changes in impedance at the injection site corresponding to an 

30 extravasation event (which may include, for instance, cases wherein contrast media is 
inadvertently released outside the targeted injection area (i.e., outside the vasculature 
of the patient). EDA devices may include embedded electronic components that may 
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be in communication with the electronic controller of the dispensing device, such that 
an operator of the dispensing device may choose whether or not to enable the EDA 
during a given dispensing operation. In addition, the EDA may generate a data set 
during the course of its operation during a dispensing operation. For instance, an 
5 EDA may, in some cases generate a data set that may be stored either in its embedded 
electronic components, or sent to the electronic controller of the dispensing device for 
storage along with the dispensing device data. Such EDA data may include, for 
example, time and date stamps, an indication as to whether or not the EDA was 
enabled, and indication of whether or not an extravasation event was detected during a 

10 given dispensing operation, and an impedance profile (over time) generated by the 
EDA as it is adhered to an injection site. 

Some dispensing devices used in medical imaging practices are syringe-based 
power injectors (including the E-Z-EM Empower CT® and Empower CTA® power 
injector systems) that may include a plurality of syringes (configured to be capable of 

15 containing prescribed volumes of contrast and/or flushing media). In addition, such 
systems are electronically controlled via electronic controllers that may be 
programmed to administer a variety of contrast media either arterially or 
intravenously in conjunction with medical imaging procedures. Such systems may 
include injector rams that are capable of extending and/or retracting so as to enable 

20 the dispensing device to fill and/or dispense from one or more syringes. 

Conventional dispensing devices allow a user to control the initialization, 
filling, and/or retracted of individual syringes using a user interface (such as, for 
instance, arrow keys corresponding to the direction of retraction and extension of the 
injector ram). However, conventional dispensing systems (including controllers, 

25 dispensing devices, EDA's and other accessories) do not allow for the user to 

initialize, fill, and/or retract multiple syringes engaged with the dispensing device 
(such as one syringe used for contrast media and an alternate syringe filled with 
flushing media) with a single user input (such as the touch of a single button or a 
single touch screen command using the controller and/or user interface). In addition, 

30 conventional dispensing systems do not provide a method for adjusting the properties 
of a user interface (such as the display of an elapsed time from a given dispensing 
operation or the language of text displayed by a user interface) in communication with 
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the dispensing device without at least cutting the power to the system and/or 
completely reconfiguring the dispensing system. Thus, using conventional dispensing 
devices and/or systems, clinicians must take valuable time to initialize and fill 
multiple syringes (containing, for instance, contrast media and/or flushing media) for 
5 certain medical procedures. In addition, the user interface of conventional dispensing 
devices must be shut down and/or reconfigured in order to adjust user interface 
display parameters (such as language preferences). In addition, when using 
conventional dispensing devices, clinicians must utilize separate timing devices to 
properly ascertain the elapsed time from a given dispensing operation which may 

10 distract the clinician from monitoring the user interface of the dispensing device 
which may indicate important clinical information such as the occurrence of an 
extravasation event, a fault in the dispensing operation, and/or the amount of media 
dispensed during a given dispensing operation. 

Thus, there exists a need for a device, method, and/or computer program 

15 product for controlling multiple initialization, filling, and retraction functions of a 
medical device, including, but not limited to, a dispensing device or other medical 
imaging accessory such that a user may more efficiently and more easily control the 
dispensing device to perform such functions via a single user input. Also, there exists 
a need for a system, method and/or computer program product capable of modifying 

20 the display parameters of a user interface in communication with one or more 

dispensing devices (or other medical devices of accessories located in a medical suite) 
such as the language of the text displayed by the user interface, or the display of an 
elapsed time graphic by the user interface. 

25 SUMMARY OF THE INVENTION 

The above and other needs are met by the present invention which, in one 
alternative embodiment, provides a dispensing medical device, such as a power 
injector device configured to be capable of dispensing a medium as part of a medical 
procedure. According to one embodiment, the medical device comprises at least one 
30 injector ram adapted to be capable of operably engaging a syringe operably engaged 
with the medical device, wherein the syringe is adapted to be capable of containing 
the medium. The injector ram is configured to be capable of performing at least one 
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dispensing function such as, for instance, initializing the syringe prior to filling the 
syringe with media, filling the syringe with media and/or dispensing media from the 
syringe. The medical device also includes a controller device capable of actuating 
(including extending and/or retracting) the injector ram relative to the syringe, and a 

5 user interface in communication with the controller device and capable of receiving a 
user input from a user of the medical device. In addition, the medical device also 
includes a storage device (such as a memory device) in communication with the 
controller device and configured to be capable of receiving the user input from the 
user interface and selectively storing the user input such that the at least one 

10 dispensing function may be performed in response to the user input. 

In other alternative embodiments, the user interface of the medical device also 
includes a display and the controller device is configured to be capable of displaying a 
graphic on the display. In other embodiments, the storage device includes a non- 
volatile storage medium or other memory device such that the storage device is 

15 further configured to be capable of storing a plurality of display formats (such as 

various written languages to be used to present text data via the display) such that the 
display may be capable of displaying data in the plurality of different display formats. 

According to the method and computer program product embodiments of the 
present invention, a method for controlling a dispensing device adapted to be capable 

20 of dispensing of contrast media as part of a medical imaging procedure is provided. 
In one alternative embodiment, the method comprises the steps of: receiving a user 
input from a user interface in communication with the dispensing device; and 
directing the dispensing device to perform at least one dispensing function in response 
to the user input such that the dispensing device may independently performing one or 

25 more dispensing functions (such as the initialization of one or more syringes) in 
response to a single user input. The method and computer program products of the 
invention may further comprise the steps of storing the user input in a memory device 
in communication with the user interface and updating the user interface in response 
to the at least one dispensing function. 

30 In another alternative embodiment, the method may further comprise: 

directing a portion of the data within the usage data set corresponding to an individual 
medical imaging procedure into a procedure data subset, arranging the procedure data 
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subset by a date of the medical imaging procedure, and displaying data within the 
usage data set to a user via a user interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 Having thus described the invention in general terms, reference will now be 

made to the accompanying drawings, which are not necessarily drawn to scale, and 
wherein: 

FIG. 1 shows a non-limiting schematic of a medical imaging suite wherein 
embodiments of the present invention may be utilized to control a dispensing device 
10 capable of performing various dispensing functions (including the initialization, 
filling, and/or dispensing from one or more syringes) as part of a medical imaging 
procedure; 

FIG. 2 shows a non-limiting schematic of a dispensing device having two 
injector rams operably engaged with at least two syringes wherein the dispensing 
15 device is adapted to be capable of being controlled by the method and/or computer 
program product of one embodiment of the present invention; 

FIG. 3 A shows a non-limiting flow chart illustrating the steps of a method for 
initializing a contrast media syringe and a flushing media syringe via a single user 
input; 

20 FIG. 3B shows a non-limiting flow chart illustrating the steps of a method for 

filling a contrast media syringe and a flushing media syringe via a simplified user 
input; 

FIG. 3C shows a non-limiting flow chart illustrating the steps of a method for 
preparing a contrast media syringe and a flushing media syringe for replacement by 
25 fully retracting both injector rams of a dispensing medical device via a single user 
input; 

FIG. 4 shows a non-limiting schematic of information that may be displayed 
on a user interface according to one alternative embodiment of the computer program 
product of the present invention. 

30 

DETAILED DESCRIPTION OF THE INVENTION 

The present inventions will be further described hereinafter with reference to 
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the accompanying drawings, in which some, but not all embodiments of the invention 
are shown. Indeed, these inventions may be embodied in many different forms and 
should not be construed as limited to the embodiments set forth herein. In the figures, 
like numbers refer to like elements throughout. 
5 While the embodiments of the device, system, method, and computer program 

product for collecting data related to the dispensing of contrast media are described 
below in the context of collecting data from dispensing medical devices and/or EDA 
devices in a medical imaging suite using powered injectors, it should be understood 
that the embodiments of the present invention may also be utilized to collect 

10 electronic data and/or data log information from a variety of electronic medical 
devices that may be utilized in a medical procedure or other medical environment. 
The device, system, method and computer program product embodiments of the 
present invention may be used for instance, to collect electronic data from a variety of 
different types of electronic medical devices, such as various dispensing medical 

15 devices or electronic monitoring devices so as to enable a clinical practice manager or 
other user to more effectively assess usage and/or efficiency of the particular device 
and/or consumable accessories or materials used in conjunction with the device. 

FIG. 1 shows a non-limiting alternative embodiment of the present invention. 
Here, a medical imaging device 117 is located within a medical suite 100 (such as a 

20 medical imaging suite 100) of a hospital, health care facility, and/or any other facility. 
The medical imaging device 117 may include, but is not limited to, a computed 
tomography (CT) scanner, a fluoroscope, a positron emission tomography (PET) 
scanner, a magnetic resonance (MR) scanner, an ultrasound device and/or other 
imaging device that may require the dispensing of a contrast media to a patient prior 

25 to performing the medical imaging procedure so as to enhance the quality of an image 
produced by the imaging device 117. As used herein, the term "medical suite" 100 
refers generally to a room or collection of rooms within, for instance, a hospital or 
other health care facility, wherein various components of a medical device (such as a 
medical imaging system 117, dispensing medical device 115, EDA 113, or other 

30 components) may be located. The term "medical suite" 100 includes, but is not 

limited to a medical imaging suite having various components of a medical imaging 
system located therein. The medical suite 100 may further comprise, for example, a 
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control room 120 where an operator of the medical system may be stationed, as well 
as a procedure room 110 (such as an imaging room 110) wherein the medical device 
117 and other equipment related to a medical imaging procedure may be located 
(including a dispensing medical device 115, configured to be capable of dispensing a 
5 contrast media). The dispensing medical device 115 may comprise various automated 
dispensing medical devices suitable for dispensing and/or injecting contrast media 
prior to a medical imaging procedure. For example, the dispensing medical device 
115 may comprise a power injector device including one or more syringe dispensing 
systems configured to be capable of injecting a patient with contrast media and/or 

10 flushing media (such as saline solution) prior to a medical imaging procedure. One 
skilled in the art will appreciate that some electronic dispensing medical devices 115 
are capable of performing a dispensing operation (such as initializing, filling, and/or 
dispensing from a single syringe) in response to a user input (such as the depression 
of a button). However, in conventional dispensing medical devices 115, the user of 

15 the dispensing medical device 115 must initiate each dispensing function 

(corresponding to each individual syringe) independently with separate user inputs 
(such as by pressing a sequence of buttons or via a multiple step input process). 
Therefore, when controlling dispensing medical devices having more than one syringe 
operably engaged therewith (such as the dispensing medical device 115 shown 

20 generally in FIG. 2 and claimed in the present invention) the user is required to 
monitor and determine the proper user inputs to properly initialize, fill, and/or 
dispense from multiple syringes (that may contain contrast media, flushing media, 
and/or combinations thereof). Thus, in one alternative embodiment, the dispensing 
medical device 115, method and computer program products of the present invention 

25 the dispensing functions of a dispensing medical device having one or more syringes 
operably engaged therewith may be controlled via a simplified user input (such as a 
single user input that may initiate and direct the controller 220 of the dispensing 
medical device 115 to complete one or more dispensing functions). In addition, non- 
limiting examples of the present invention presented herein include devices, methods, 

30 and computer program products for adjusting the format, language, and/or display 
parameters of a display 230 or other user interface 220 of the dispensing medical 
device 115 such that a user of the device may control the dispensing medical device 
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115 in a safer and more efficient manner. 

FIGS. 1 and 2 show a dispensing medical device 115 configured to be capable 
of dispensing a contrast and/or flushing media according to one alternative 
embodiment of the present invention including an injector portion 210 (capable of 
5 operably engaging at least two syringes 211, 213) and a controller device 220 

configured to be capable of controlling the dispensing operations of the dispensing 
medical device 115. According to the exemplary embodiment shown in FIG. 2, the 
dispensing medical device 115 includes a pair of injector rams 215, 216 adapted to be 
capable of operably engaging a corresponding pair of syringes 211, 213 that are 

10 operably engaged with the dispensing medical device 115. The syringes 211, 213 

may be attached to the injector portion 210 of the dispensing medical device 115 in a 
fluid-tight manner. As described above, the syringes 211, 213 may be configured to 
be capable of containing a fluid media (such as a contrast media and/or flushing 
media that may be used to enhance the imaging characteristics of an imaging device 

15 117 during a medical imaging procedure). As shown generally in FIG. 2, the syringes 
may further comprise luer locks 217a, 217b or other fluid-tight connections so as to 
allow fluid communication between the syringes 211, 213 and polymer tubing 240a, 
240b configured to be capable of conveying the media contained within the syringes 
211, 213 to an injection site (such as an intravenous line) by extending the injector 

20 rams 215, 216 into the syringes 211, 213. In addition, the polymer tubing 240a, 240b 
may be used to allow fluid communication between the syringes 211, 213 and a 
container filled with contrast media and/or flushing media such that the syringes 211, 
213 may be filled with such media by retracting the plungers 212, 214 into the 
syringes 211, 213 that may be operably engaged with the dispensing medical device 

25 115. Furthermore, the injector rams 215, 216 may be configured to be capable of 

performing at least one dispensing function (such as extending and/or retracting) so as 
to be capable of correspondingly advancing and/or retracting the plungers 212, 214 
disposed concentrically within the chambers of the syringes 211, 213 to either 
dispense from or fill the syringes 211, 213 with fluid media. For example, according 

30 to various embodiments of the present invention, the injector rams 215, 216 may be 
capable of performing dispensing functions including, but not limited to: extending 
fully into a syringe 211, 213 so as to initialize the syringe 211, 213 prior to filling the 
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syringe with media; extending into the syringe 211, 213 so as to dispense media from 
the syringe; and retracting from the syringe 211, 213 so as to fill the syringe with the 
media contained in a storage container. 

The dispensing medical device 115 may also comprise a controller device 220 
5 configured to be capable of actuating the injector rams 215, 216 relative to the 

syringes that may be operably engaged with the dispensing medical device 115. The 
controller device may comprise, for instance, one or more linear actuators configured 
to be capable of extending and/or retracting the injector rams 215, 216 at a selected 
velocity such that the syringes 211, 213 may dispense and/or be filled with media at a 

10 selected flow rate. The controller device 220 may further comprise other types of 
actuator devices suitable for actuating the injector rams and communicating with a 
computer device or other user interface 230 as described below. The controller device 
220 may comprise a microprocessor chip or other computer device suitable for 
controlling the actuation of the injector rams 215, 216, controlling the communication 

15 of data between the various components of the dispensing medical device 115 and 

other electronic devices in communication via a wired or wireless network 150 and/or 
facilitating the reception of user inputs from a user interface 230 that may be operably 
engaged with and/or in communication with the controller device 220 of the 
dispensing medical device 115, In some instances, the controller device 220 may be 

20 located remotely from the injector portion of the dispensing medical device 115 (such 
as in a control room 120, or in an administrative office 130 that is outside of the 
medical imaging suite 100). In alternate embodiments, as shown generally in FIG 1, 
the controller device 220 of the dispensing medical device 115 may be controlled 
remotely by a remote control device 200 adapted to be capable of communicating 

25 with the dispensing medical device 115 and/or the controller device 220 in 

communication with the dispensing medical device 115. The terms "remote," 
"remotely controlled," and located "remotely" as defined herein, may refer to 
components that are not in physical contact with one another, not operably engaged 
with one another, and/or not co-located in the same room but that may nonetheless be 

30 in communication electronically, mechanically, and/or electromechanically via a 
number of different communication techniques including, but not limited to, a 
computer network 150 that may link the various control components (i.e. controller 
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devices 220, personal computers 135, user interfaces 230 (see FIG. 2), and/or remote 
control devices 200) with the injector portion 210, imaging device 117, or other 
medical devices that may be located either within or outside the medical imaging suite 
100. 

5 The controller device 220 may further comprise a user interface 230 in 

communication with the controller device 220 and configured to be capable of 
receiving a user input (such as a keystroke, actuation of a button, or other user input) 
from a user of the dispensing medical device 115. The user interface may comprise, 
for example, a touch screen display, LCD, CRT display, or other display types as well 

10 as a number of input and/or control devices such as computer devices, keyboards, 
actuator buttons 235, electronic stylus devices, trackballs, computer mice, joysticks, 
and/or other devices suitable inputting electronic data to the controller device 220. 
Thus, in one alternative embodiment of the present invention, a user may either view, 
scroll through, annotate, create, and/or modify data corresponding to a dispensing 

15 operation of the dispensing medical device 115 on a touch screen that is in 

communication with and/or integrated with the dispensing medical device 115 or, 
alternatively, the user may access the data from the controller device 220 via wire or 
wireless connections (i.e., via the computer network 150) such that the data may 
appear on a display or personal computer remotely located from the imaging suite 

20 100. In another alternate embodiment of the present invention, a clinical practice 
manager may be capable of accessing, viewing, and/or manipulating the data 
corresponding to the dispensing functions of the dispensing medical device 115 via 
the computer network 150 such that the data may be visible at a personal computer 
135 located in an administration office 130 located outside the medical suite 100 (as 

25 shown generally in FIG. 1). 

In embodiments wherein the user interface 230 comprises a display device, the 
display may be further configured to be capable of displaying data from a data set 
corresponding to the at least one dispensing function (such as the extension of the 
injector rams 215, 216 into the syringes 211, 213 corresponding to the injection of 

30 contrast media) such that a user of the dispensing medical device 115 may view data 
corresponding to the dispensing operation (such as flow rate, elapsed time from 
injection of media, detection of an extravasation event by an accessory EDA 113, or 
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other data). An example of such a data set is shown generally in FIG. 4 and discussed 
further below with regard to the method and computer program embodiments of the 
present invention. 

The dispensing medical device 115 may further comprise a storage device 
5 (such as a memory module and/or non- volatile data storage medium) integrated with 
the controller device 220 and/or the injector portion 210 of the dispensing medical 
device. The storage device may be configured to be in communication with the 
controller device 220 and be further configured to be capable of receiving the user 
input from the user interface 230/235 and selectively storing the user input such that 

10 the dispensing functions of the dispensing medical device 115 may be performed in 
response to the user input (such as a single depression of an actuator button 235). For 
example, according to one exemplary embodiment, the user of the dispensing medical 
device 115 may press an actuator button 235 and/or input a volume of media to be 
added to a syringe 211, 213 and these user inputs may be saved as a filling sequence 

1 5 that may be saved by the memory device for subsequent retrieval and use. The user 
of the dispensing medical device 115 may then activate the filling sequence via a 
single user input (such as a single depression of an actuator button 235) such that the 
filling sequence may be initiated by a single user input. The filling sequence may also 
be performed on one or more syringes 211, 213 and may also include an initiation 

20 step wherein the syringe is initialized (i.e. the plunger 212, 214 is fully extended into 
the syringe 211, 213 so as to reduce the volume of the syringes to a zero-value prior to 
filling. Exemplary embodiments of such sequences are described below with regard 
to FIG. 3 and the computer program product embodiments of the present invention. 
According to some embodiments of the device of the present invention, the 

25 storage device may be configured to be capable of storing a plurality of display 

formats (including various text languages, font types and sizes, numerical formats, 
colors, and/or the display of various dispensing tools (including an elapsed time 
display shown time elapsed from a given dispensing operation)). In such 
embodiments, the user interface 230 (comprising, for instance, a display) maybe 

30 further configured to be capable of displaying data in the plurality of display formats 
discussed generally above. In addition, in some embodiments, the storage device may 
be further configured to be capable of storing a plurality of different language options 
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such that the user interface 230 (comprising for instance, a display) may be capable of 
displaying text related to the dispensing operation in a variety of different language 
formats such that the user interface 230 may be configured for user by users having 
fluency in different languages. Thus, according to these embodiments, the user 
5 interface 230 may be configured after the dispensing medical device 115 is delivered 
to the site to the predominant language of the site. Furthermore, if the dispensing 
medical device is relocated or used by a clinician who speaks an alternate language, 
the memory device (having the capability of storing various text and language 
formats) allows the user interface 230 to display text in the selected language without 
10 the need to shut down and/or reconfigure the dispensing medical device 115. 

Furthermore, in another alternative embodiment of the present invention, the 
controller device 220 of the dispensing medical device 115 may be further adapted to 
be capable of communicating with an extravasation detection device (EDA) 113 that 
may be located within the procedure room 110 (such as an imaging room 110) (see 
15 generally, FIG. 1) so to be capable of being operably engaged with a patient receiving 
an injection of media from the dispensing medical device 115. The EDA 113 may 
also be in communication with the dispensing medical device 115, data collection 
device 200, and/or other computer devices via a wired and/or wireless computer 
network 150 (shown generally in FIG. 1 and described in further detail below). 
20 Furthermore, the controller device 210 may also be configured to be capable of 

transmitting and/or receiving an extravasation data set from the EDA 113 such that 
the storage device of the dispensing medical device 115 may be further configured to 
be capable of receiving the data within the extravasation data set for a given 
dispensing operation. In addition, as shown in FIG. 2 the EDA 113 may be in 
25 communication with the controller device 220 of the dispensing medical device 115 
such that the extravasation data set may be presented and/or displayed via the user 
interface 230 of the dispensing medical device 115 as shown generally in FIG. 4 (see 
generally, element 420, showing an exemplary extravasation data set corresponding to 
an "enabled" EDA 113 that is in communication with the dispensing medical device 
30 115.) Data within the extravasation data set may include, but is not limited to: an 

indication of whether or not the EDA 113 is enabled, an indication of whether or not 
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an extravasation event is detected during a particular dispensing operation, time and 
date stamps corresponding to operation of the EDA, and/or other EDA 113 data. 

As shown generally in FIG. 1, the dispensing medical device 115 of the 
present invention, EDA 113 (see below), supplemental electronic devices {i.e., 
5 medical imaging devices 117, medical imaging device controllers 122, vital sign 
monitoring devices) and/or other computer devices may be in communication via a 
wired and/or wireless computer network 150 that may span over the entire medical 
imaging suite 100 and beyond (such as to an administrative office 130 and a personal 
computer 135 located therein). 

10 Furthermore, in another alternative embodiment of the present invention, 

dispensing medical device 115 may be further adapted to be capable of 
communicating with an extravasation detection device (EDA) 113 that may be located 
within the procedure room 110 (such as an imaging room 110) so to be capable of 
being operably engaged with a patient receiving contrast media from the dispensing 

15 medical device 115. The EDA 113 may also be in communication with other 

computer devices via the wired and/or wireless computer network 150. Furthermore, 
the controller device 220 of the dispensing medical device 115 may also be 
configured to be capable of transmitting and receiving an extravasation data set from 
the EDA 113 such that the storage device of the dispensing medical device 115 may 

20 be further configured to be capable of receiving the data within the extravasation data 
set such that the extravasation data set may be retained within the storage device for a 
given dispensing operation and/or displayed via the user interface 230 of the 
dispensing medical device 115. 

Furthermore, as shown in FIG. 1, according to some embodiments of the 

25 present invention, the controller device 220 of the dispensing medical device 115 may 
be located in the control room 120 of the medical suite 100 and be in communication 
with the injector portion 210 of dispensing medical device 115 via a wire connection 
extending into the imaging room 110 where the injector portion 210 of the dispensing 
medical device 115 may be located. According to some embodiments, the various 

30 electronic devices (including, for instance the dispensing medical device 115, EDA 
113, imaging device 117, imaging device controller 122, computer devices 135, 
and/or electronic vital sign monitoring devices (EKG devices, breath monitoring 
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devices, pulse monitoring devices, blood flowmeters, etc.) may also be in 
communication via a wired and/or wireless computer network 150, as shown 
generally in FIG. 1. In other embodiments (as shown generally in FIG. 2) the 
controller device 220 may be co-located with the injector portion 210 of the 
5 dispensing medical device 115. In most embodiments, regardless of the location of 
the controller device 220 relative to the injector portion 210 of the dispensing medical 
device 115, the dispensing operations of the dispensing medical device 115 maybe 
controlled by the computer program product embodiments of the present invention (as 
described below, and as shown generally in FIG. 3) which may run, for instance, on 

10 the controller device 220 or on the user interface 230 in commxmication with the 
controller device 220. In such embodiments, the computer program product may 
include executable portions for receiving a user input from a user interface 230 in 
communication with the dispensing medical device 115, and an executable portion for 
directing the dispensing medical device 115 to perform at least one dispensing 

15 function in response to the user input such that the dispensing medical device 115 is 
capable of independently performing the at least one dispensing function in response 
to a single user input (as described in more detail below and shown generally in the 
schematics flow charts of FIG. 3). 

The present invention also provides a method for controlling a dispensing 

20 medical device 115 adapted to be capable of dispensing media as part of a medical 

imaging procedure. According to one exemplary embodiment, the method comprises 
the steps of receiving a user input from a user interface 230 in communication with 
the dispensing medical device 115 and directing the dispensing medical device 115 to 
perform at least one dispensing function (such as the retraction and/or extension of 

25 one or more injector rams 215, 216 so as to dispense from and/or fill one or more 
syringes 211, 213 operably engaged with the dispensing medical device 115) in 
response to the user input such that the dispensing medical device 115 is capable of 
independently performing the at least one dispensing function in response to a single 
user input (such as the touch of an actuating button 235 (see FIG. 2)). The receiving 

30 step may comprise, for instance, receiving a user input from a user interface 230 that 
is co-located with the injector portion 210 of the dispensing medical device 115 as 
shown generally in FIG. 2. In addition, in some embodiments of the method of the 
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present invention, the receiving step may comprise receiving the user input from a 
remote control device 200 (see FIG. 1) adapted to be capable of communicating with 
the dispensing medical device 115 (via, for instance, a computer network 150) from a 
remote location, such as a control room 120. The user inputs received according to 
5 the various method embodiments of the present invention may include, but are not 
limited to: an initialization command to extend the injector rams 215, 216 into a 
syringe 211, 213 operably engaged with the dispensing medical device 115; a fill 
command to retract the injector rams from a syringe operably engaged with the 
dispensing medical device; a dispense command to extend the injector rams into a 

10 syringe operably engaged with the dispensing medical device at a predetermined flow 
rate; a selection of a language of a text graphic adapted to be displayed by the user 
interface 230; a selection of the predetermined flow rate corresponding to the dispense 
command; and a start command to commence a dispensing operation. 

FIGS. 3A-3C show schematic flow charts of several embodiments of the 

15 method of the present invention wherein the dispensing medical device 115 is directed 
to perform a plurality of dispensing functions in response to a single user input so as 
to reduce the work load of a user of the dispensing medical device 115 during the 
course of a variety of medical imaging procedures or other medical procedures in 
which the dispensing medical device 115 may be utilized. For instance, as shown in 

20 FIG. 3 A, step 310a depicts the reception of a user input by the dispensing medical 
device 115 (in the depicted embodiment, the user input is the depression of a 
"sequential auto-initialize" key or actuation button 235). The method of FIG. 3 A 
further comprises step 320 wherein the dispensing medical device 115 is directed to 
automatically extend a first injector ram 215 to an initial position such that a syringe 

25 213 configured to be capable of containing contrast media is initialized to a zero- 
volume position. In addition, step 330 comprises directing the dispensing medical 
device 115 to automatically extend a second injector ram to an initial position such 
that a syringe 211 configured to be capable of containing a flushing media (such as 
saline solution) is initialized to a zero-volume position. Thus, according to the 

30 method embodiment shown in FIG. 3 A, the dispensing medical device 115 may be 
directed to perform to initialization functions in response to a single user input (such 
as the touch of an actuating button 235 corresponding to an auto-initialize sequence as 
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shown in step 310a of FIG. 3A). In this non-limiting embodiment of the invention, 
the number of syringes 211, 213 that may be initialized via a single user input may be 
extended beyond two to, for example, three, four, or more syringes operably engaged 
with one or more dispensing devices 115 and/or injector portions 210. 
5 FIG. 3B shows an alternate embodiment of the method of the present 

invention wherein step 310b shows the reception of a user input by the dispensing 
medical device (such as the depression of a "sequential fill" key or actuation button 
235). The method shown in FIG. 3B further comprises the steps 340, 350 of receiving 
user inputs (via, for instance, the user interface 230) corresponding to a selected fill 

10 volume for one or more of the syringes 211, 213 (containing, for instance, contrast 
media and/or flushing media) that may be operably engaged with the injector portion 
210 of the dispensing medical device 115 and/or selecting previously entered fill 
volumes that may be retained in the memory device that may be in communication 
with the user interface 230 and/or controller device 220 of the dispensing medical 

15 device 115. Finally, steps 360 and 370 of FIG. 3B show the steps of directing the 
dispensing medical device to retract the injector rams 215, 216 configured to be 
capable of correspondingly retracting the plungers 212, 214 disposed within the 
syringes 211, 213 configured to be capable of containing the contrast media and/or 
flushing media. Furthermore, as steps 360 and 370 are performed, the syringes 211, 

20 213 may be filled with the selected volumes of media in response to the user inputs 
received as part of steps 310b, 340 and 350. Thus, via the steps of the method 
embodiment shown in FIG. 3B the dispensing medical device 115 (and the various 
syringes 211, 213 operably engaged therewith) may be automatically filled to a 
prescribed volume (that may be entered via user input and/or selected from the 

25 memory device in communication with the user interface 230) upon the depression of 
the "auto-fill" key or other actuation button 335 as shown in step 310a. In this non- 
limiting embodiment of the invention, the number of syringes 211, 213 and associated 
media that can be specified for filling via the method schematic shown generally in 
FIG. 3B could be extended beyond two syringes 211, 213 to three, four, or more 

30 syringes that may be operably engaged with one or more dispensing medical devices 
115 and/or dispensing portions 210. 
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FIG. 3C shows the steps of an alternate embodiment of the method of the 
present invention wherein the injector rams 215, 216 of the injector portion 210 of the 
dispensing medical device 115 are retracted to a position outside of the syringes 211, 
213 such that the syringes maybe disengaged from the dispensing medical device 115 
5 for replacement by new syringes. As shown in step 310c, the first method step 

comprises receiving a user input such that dispensing medical device 115 (or the user 
interface 230 in communication therewith) may respond to the "sequential replace 
syringe" input or depression of an actuation button 335. Once receiving the user 
input, the method further comprises directing the dispensing medical device 115 to 
10 perform a dispensing function so as to allow the syringes 211, 213 operably engaged 
with the injector portion 210 to be replaced. More specifically, the controller device 
220 of the dispensing medical device 115 is directed to automatically retract the 
injector rams 215, 216 (corresponding to both the contrast media syringe 211 and the 
flushing media syringe 213) such that the injector rams are retracted fully from the 
15 syringes (to, for instance, a "replace" position) such that the syringes may be removed 
from the injector portion 210 of the dispensing medical device 115 by a user of the 
device as shown in steps 380 and 390. In this non-limiting embodiment of the present 
invention, the number of syringes 211, 213 that may be retracted to its "replace" 
position via a single user input could be extended beyond two syringes 211, 213 to 
20 three, four, or more syringes that may be operably engaged with one or more 
dispensing medical devices 115 and/or injector portions 210. 

As described generally above and shown generally in FIG. 3B, steps 340, 350, 
some user inputs (such as contrast media fill volume and/or flushing media fill 
volume) may be input by a user and stored in the memory device (such as a non- 
25 volatile memory module) in communication with the user interface 230 and/or 
controller device 220 of the dispensing medical device such that the user may 
automatically select the previously stored user inputs via a single user input (such as 
the depression of an actuation button 335 corresponding to the "sequential fill" user 
input (see step 310b of FIG. 3B)). Thus, the user of the dispensing medical device 
30 115 may, according to the various embodiments of the method of the present 

invention, initiate a complex set of auto-initializing (see FIG. 3A, filling (see FIG. 
3B), and/or syringe-replacement (see FIG. 3C) routines by the injector portion 210 of 
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the dispensing device. Thus, the user of the dispensing medical device 115 may more 
efficiently prepare, use, and/or re-configure the dispensing medical device 115 via the 
methods of the present invention. 

In addition, the method embodiments of the present invention may also 
5 comprise the step of updating the user interface 230 in response to the at least one 
dispensing function. For instance, during the sequential auto-fill method shown in 
FIG. 3B the user may select a volume of contrast media (see step 340) to be added to 
the contrast media syringe 211. In response, the controller device 220 of the 
dispensing medical device 115 may, in turn, direct the user interface 230 to display 

10 the volume of contrast media contained within the contrast media syringe 211 during 
the course of the sequential auto-fill. For instance, the display of the user interface 
230 (as shown generally in FIG. 4) may include a graphic 460 and associated text for 
indicating the volume of contrast media (or in some instances flushing media/saline 
solution) contained within the syringes 211, 213 operably engaged with the injector 

15 portion 210 of the dispensing medical device 115. This updating step may be 
accomplished, for example, by the controller device 220, which may detect the 
position of the injector rams 215, 216 relative to the zero-volume position (i.e. fully 
extended into the syringes 211, 213) so as to be capable of determining the volume of 
media remaining in any of the syringes 211, 213 operably engaged with the injector 

20 portion 210 of the dispensing medical device. 

In addition, in some method embodiments of the present invention, the 
updating step may further comprise displaying data from a data set selected from the 
group consisting of an elapsed time from a start of the at least one dispensing function 
(such as the auto-fill function, or the dispensing of a contrast media) (see FIG. 4, 

25 timer graphic 410), a dispensing pressure exerted by the dispensing device, an update 
graphic to convey the status of the dispensing function, and a text graphic to convey 
text data in a language selected by the user of the dispensing medical device 115. 

The present invention may also provide various computer program product 
embodiments capable of executing the various method steps 310-390 (as shown 

30 generally in FIGS. 3A-3C). In one alternative embodiment, the computer program 
product embodiments of the present invention are capable of controlling a dispensing 
medical device 115 configured to be capable of dispensing a contrast media as part of 
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a medical imaging procedure and a user interface 230 adapted to be capable of 
communicating with the dispensing medical device 115 via a computer network 150 
or other wire or wireless methods. The computer program product of the present 
invention may be capable of operating in conjunction with an operating system 
5 (including, but not limited to, Windows, Linux, and/or other operating systems known 
in the art) that may be used as the base operating system for the dispensing medical 
device 115, controller device 220 of the dispensing medical device 115, user interface 
230, personal computers, and/or other electronic devices configured to be capable of 
communicating via the computer network 150 within the medical suite 100 and 

1 0 beyond. The computer program product of the present invention may comprise an 
executable portion for receiving a user input from the user interface 230 in 
communication with the dispensing medical device 115 (as shown generally in steps 
310a, 310b, 310c, 340, and 350 of FIGS. 3A-3C) and an executable portion for 
directing the dispensing medical device 115 to perform at least one dispensing 

15 function in response to the user input such that the dispensing medical device 115 is 
capable of independently performing the at least one dispensing function in response 
to a single user input (such as the depression of an actuator button 235 that may be 
included as part of the user interface 230 of the controller device 220 of the 
dispensing medical device 115 or the input of a media fill volume (as shown generally 

20 in steps 340 and 350 of FIG. 3B). 

According to some embodiments of the computer program product of the 
present invention, the executable portion for receiving may further comprise an 
executable portion (shown generally in FIG. 3 A, step 310a) for receiving an 
initialization command to extend an injector ram 215 into a syringe 211 operably 

25 engaged with the dispensing medical device 115. In such embodiments, the 

initialization command may comprise, for instance, a depression of an actuation 
button 235 configured as an auto-initialize key. In other embodiments, the executable 
portion for receiving may comprise receiving a user input such as a fill command to 
retract an injector ram 215, 216 from a syringe 211, 213 operably engaged with the 

30 dispensing medical device 115 so as to initialize the filling of one more syringes 211, 
213 with contrast media and/or flushing media as shown generally in FIG. 3B, step 
310b. In another alternate embodiment, the executable portion for receiving may also 
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comprise receiving a user input such as a dispense command to extend at least one 
injector ram 215, 216 into a syringe 211, 213 operably engaged with the dispensing 
medical device 115 so as to dispense the media at a predetermined flow rate. 

According to other embodiments of the computer program product of the 
5 present invention, the executable portion for receiving may further comprise receiving 
other types of user inputs including, but not limited to: a selection of a language 
(including the selection of a text alphabet corresponding to a selected language) of a 
text graphic adapted to be displayed by the user interface 230 of the dispensing 
medical device 115; a selection of the predetermined flow rate corresponding to the 

10 dispense command described generally above; and a general start command to 

commence a dispensing operation. As described generally above with respect to the 
device embodiments of the present invention, the user inputs may be received via the 
user interface 230 (which may in turn be in communication with the controller device 
220) of the dispensing medical device 115. Thus, the user input may, in some cases, 

15 include the depression of a button (such as an actuator button 235 disposed on the 
user interface 230, the click of a mouse or trackball, the press of a "virtual" button 
displayed on a touch-screen user interface 230 or via other user interface 230 
technologies that will be appreciated by those skilled in the art. 

In addition, in some embodiments of the computer program product of the 

20 present invention, the computer program product may further comprise an executable 
portion for storing the user input in a memory device in communication with the user 
interface 230. Thus, as shown generally in steps 340 and 350 of FIG. 3B, the user of 
the dispensing medical device may enter and store various user inputs such as a 
contrast media fill volume (see step 340) or a saline solution fill volume (see step 

25 350) that may be stored by the memory device (such as a non-volatile memory storage 
device in communication with the controller device 220 and/or user interface 230) and 
automatically selected by the user in a subsequent dispensing operation. Thus, the 
computer program product of the present invention may initiate the auto-fill of one or 
more syringes 211, 213 (see steps 340, 350) via a single user input (such as the 

30 depression of a "sequential fill" key, or other actuator button 235 disposed on the user 
interface 230 of the dispensing medical device 115) by accessing the stored user 
inputs of contrast media volume and/or flushing media volume that may have been 
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entered and/or stored in steps 340 and 350 of a previous executable portion for 
receiving as shown generally in FIG. 3B. 

According to the various computer program product embodiments of the 
present invention, the executable portion for receiving may also comprise an 
5 executable portion for receiving the user input from a remote control device adapted 
to be capable of communicating with the dispensing medical device 115. For 
instance, as shown generally in FIG. 1, in some embodiments, the remote control 
device may comprise a controller device 200 (such as a remote control) located in a 
control room 120 that is located remotely from the imaging room 110 where the 

10 dispensing medical device 115 (or in some embodiments, the injector portion 210 of 
the dispensing medical device 115) may be located. Thus, the executable portion for 
receiving may also enable the user interface 230 to communicate with the controller 
device 220 and injector portion 210 of the dispensing medical device 115 so as to 
enable communication and the transfer of user inputs between the various electronic 

15 components of the dispensing medical device 115 and other electronic equipment via 
wired and/or wireless computer network 150. 

The executable portion for directing the dispensing medical device 115 to 
perform at least one dispensing function in response to the user input may, according 
to some alternative embodiments of the computer program product of the present 

20 invention, further comprise various executable portions for actuating the injector rams 
215, 216 disposed in the injector portion 210 of the dispensing medical device 115 
and/or manipulating the display parameters of the controller device 220 and/or user 
interface 230 of the dispensing medical device 115 in response to the various user 
inputs and stored user inputs described generally above with regard to the executable 

25 portions for receiving a user input. For instance, in some embodiments as shown 

generally in FIG 3B steps 320 and 330, the computer program product may comprise 
an executable portion for extending at least one injector ram 215, 216 into at least one 
syringe 211, 213 operably engaged with the dispensing medical device 115 so as to 
either initialize the syringe 211, 213 to a zero-volume condition, or to dispense 

30 contrast media and/or flushing media from the syringe at a predetermined flow rate as 
part of a dispensing operation. Alternatively, the executable portion for directing may 
also comprise, for instance, as shown in FIGS. 3B and 3C, steps 360, 370, 380, and 
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390, an executable portion for retracting at least one injector ram 215, 216 from the at 
least one syringe 211, 213 operably engaged with the dispensing medical device 115. 
The executable portion for retracting may thus retract the syringe plunger 212, 214 
such that the syringe 211, 213 may be filled to a selected fill volume (with contrast 

5 media and/or flushing media) and/or retract the syringe to a fully-retracted position 
such that the syringe 211, 213 may be disengaged from the injector portion 210 and 
replaced with one or more new syringes 211, 213. 

According to other embodiments of the computer program product of the 
present invention, the executable portion for directing the dispensing medical device 

10 115 to perform at least one dispensing function in response to the user input may 

further comprise directing the dispensing medical device 115 (or the controller device 
220 in communication therewith) to manipulate and/or adjust the display parameters 
of the user interface 230 in response to the various user inputs and stored user inputs 
described generally above with regard to the executable portions for receiving a user 

15 input. For example, in some embodiments, the computer program product of the 
present invention may further comprise an executable portion for displaying a text 
graphic on the user interface 230, wherein the text graphic is adapted to be capable of 
conveying a data set to a user of the dispensing medical device 115. For example, as 
shown generally the schematic of an exemplary user interface 230 display of FIG. 4, 

20 the executable portion for displaying may be responsive to a user input (such as the 

depression of an actuator button 235 or other input received via the user interface 230) 
to display a volume text graphic 460 conveying the volume of media remaining in a 
selected syringe 211, 213 as well as a status text graphic 470 indicating the status of a 
given dispensing operation (such as its completion). Alternative embodiments of the 

25 computer program product of the present invention also comprise an executable 

portion for displaying an elapsed time counter graphic 410, wherein the elapsed time 
counter graphic is adapted to be capable of updating in real time. In such 
embodiments, the elapsed time counter graphic 410 may be automatically initiated 
concurrently with a dispensing function, such as the dispensing of contrast media by 

30 the extension of the injector ram 215, 216 into a syringe 211, 213 filled with contrast 
media. Thus, a user of the dispensing medical device 115 may, using this 
embodiment of the computer program product of the present invention, monitor the 
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elapsed time since the introduction of contrast media into a patient without the need to 
activate and/or monitor a timing device that is separate from the user interface 230 of 
the dispensing medical device 115. 

In addition according to some embodiments of the computer program product 
5 of the present invention, the user interface 230 may be configured to receive user 
inputs via, for instance, a setup actuation button 480 which may allow the user of the 
dispensing medical device 115 to adjust the display parameters of the user interface 
230, including, for instance, the language and/or alphabet of the text displayed on the 
user interface 230 such that users fluent in various languages may choose to have text 

10 graphics 460, 470 displayed in a language that they may be better able to read and 
understand. In addition, as described above with respect to the device embodiments 
of the present invention, the storage device of the dispensing medical device 115 may 
be configured to be capable of storing various language and text configurations such 
that the user (via the controller 220 and user interface 230) may call up and adjust 

15 stored display parameters (such as language, alphabet, font, and/or other text and 

graphic parameters) from the storage device (such as a non- volatile memory module) 
without the need to shut down and/or completely reconfigure the dispensing medical 
device 115 between dispensing operations. 

While the receiving user inputs executable portions of steps 310a, 310b, and 

20 310c above are shown in terms of a touch-screen user interface 230 as discussed 
above, the data screens above may also be navigated by other means, including 
"point-and-click" methods (via a computer mouse, trackpad, and/or other methods 
that may be appreciate by one skilled in the art). Furthermore, in some embodiments, 
the user interface 230 may be in communication with a printer, monitor, or other 

25 electronic device suitable for displaying and/or printing the displayed information 
collected, displayed, and/or stored in accordance with the various methods of the 
present invention. 

Many modifications and other embodiments of the invention will come to 
mind to one skilled in the art to which this invention pertains having the benefit of the 
30 teachings presented in the foregoing descriptions and the associated drawings. 

Therefore, it is to be understood that the invention is not to be limited to the specific 
embodiments disclosed and that modifications and other embodiments are intended to 
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be included within the scope of the appended claims. Although specific terms are 
employed herein, they are used in a generic and descriptive sense only and not for 
purposes of limitation. 

Throughout the description, where devices, systems, and computer program 
5 products are described as having, including, or comprising specific components, or 
where processes or methods are described as having, including, or comprising specific 
process or method steps, it is contemplated that devices, systems, and/or computer 
program products of the present invention may also consist essentially of, or consist 
of, the recited components, and that the methods of the present invention may also 

10 consist essentially of, or consist of, the recited method steps. Further, it should be 
understood that the order of steps or order for performing certain actions are 
immaterial so long as the invention remains operable. Moreover, two or more steps or 
actions may be conducted simultaneously. 

The content of each of the patent and non-patent documents referred to herein 

15 is expressly incorporated herein by reference in its entirety. 

The invention may be embodied in other specific forms without departing 
from the spirit or essential characteristics thereof. The foregoing embodiments are 
therefore to be considered in all respects illustrative rather than limiting on the 
invention described herein. Scope of the invention is thus indicated by the appended 

20 claims rather than by the foregoing description, and all changes that come within the 
meaning and range of equivalency of the claims are intended to be embraced therein. 

Also, the invention may suitably comprise, consist of, or consist essentially of 
the elements or method steps described herein. Further, the invention described 
herein suitably may be practiced in the absence of any element or process step which 

25 is or is not disclosed herein. 
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